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£ »*- rttiiufts. h x u m h a t£ * A f ^ l w ± % < <n m & o 
-j h 2 o c y t£ \^ . 

fl» 2d 7 < 7y^wrt85378!Jjtj*|i2tftOHJ. X a 9V 08 

t *> o * . c w r fie ffl r 4 f «i bh &*j & ^ /h ^ j t 'v^ « w *; 
c - w // x < x y ;u co m t a iy iff 3: ^- 4 i 9 ^ at ia »t i« £• 

SWT £ . 

- a * w t a , 7 < r y ;u o « s a * <o 7 * x y ;u o at e ^ 
w 1 0 j fs J: 9 * s v » . »1 co a 0^ r a 7 < x y ;u ^0 ^ ^ a -e to 
7 -r x y n-'co at s 60 w 1.0 <® x 0 xc & m . -Jl^tii?^ 
y vu 60 ifl ts a & 7 a> tf, w 2 5 ^ y > - h <n isi r- a 4 . js'i 60 a f4t 

«Tlil*!S37lfl»SljJ!j2t;^-h;pj: 97>:&v^tagfrW•r 
4 . 
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V « JUS , nU*jaW5r^5A5fl)^a*tefeiBWiB?«I 
W^fflW^rSlWcttKS^irft^ttUtt 8501C 4> a ! 200t; O ffi 
BETflijaStiriCfc ft * * # ft £ ft ( Ti9 JIB ft © ) 

A « * * & ^ (teiSt) cOfctaffifi^-^^itfi t *•) 
100:I*<» WC A & . 

sK 2" ?i* ft £ ft £ a 4H =Cc a? W ft fl £ L T fli JH L ft 5. fc * £ ^ ft h 
Z Z T m m ~f 6 - & ft W T' l± . 09 SB ft H K > -tf ^ %' h h . fill 

wavjirfflUBfliBi l r a ft ft * » & - «Mt ft # * f # £ ft 

4 . ft ft * * ffif QB ft « ii *r # ft , m £ (X >- -fe* v (*n;jtt»(0 

i^tsw) , ^i^u^. ^^v, x ;u ^ v -e y . -r 

y 9 u v , 7 x 7* ^ h u >- , r > h 7-t>-xac:ft*>co;E£-ft 
T&oTJ:v*. Ainu, IJ5Kftft*jRaif|i3SrSjK. M £ (f ;< 
? y % jl ? y ^ 7o/<y, x f- u > . rntru>'tL<ii7t 
fl^yXli^ftftwa^ft-Cft-jTtJivi, n*fc ft ft * £ (i i 
/ifflliRS*Ot>«). M£lf>*y-;i<t» L<(±x^y-/Uior 

t 3 t ;p a - /u , r-th^ort&^h^. ikif * iv r iv f 
t k t l < a r -t h r /u r t i' a) r fc $ r t t h* , xi±ca 
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i* *s m m ft ui iv ut 52 kc r a; ^ 9 > - * t u -c u . a± me eo 
ai rft a o< ikt *a m , « is .if - h , u* «j m jt ai & , mmajie. r 
is i£ . w w 0$ iaj t, l < fi eg ft i» laj . at tc (r & m ^ ^ A f # (f 

6 ft. £ ft!! . ff ^ <7) « fl? fflj { ^ £ If A r J . L t < (i ft ifc t R iC L 

T He & ft ft 5r « it C* if tE> -6 ft it ft < 01 £ t* CD , , H , X (i H , 0 > 

^> 7? ffi'A i2J *t fit If ii /U , R C 5 ^ - ^ ii « S 7? ft A i 
ffi ^ "C $ < . iSC IC ^'t y > - ^ co jfl ffl ^ a a # i5 ^. tjt j ? jj, ^ ft 
II Mil ^ K rfi -a- :ff ft & ft fit 7?T4fc^£^ft.&. 

^Tifi Ln-ftHtWTIi. ft a ^ ?T fi ^ 3.5*» ^,«70t 
y X - I- ;U 60 ffl[ S S- # L a o . 3 m- ;p h £, t < (i x y ^ . 
XtiCft^O'g-ftt, t < U ift ^ ft £* * O fi * stp 4, & . 

- IS ffl « T (± . ftS?tSJCLT5r\f*£tfiJtft$raiaf^ift^ 

ftwff«ET-cB9ieft«*tra^ l *ft«*fffl:'&ftfc:tfija&-tti . 

C <0 J: 9 =Sr IS !fi tK T (± . Hi * t E« L ^ 6 ft ^ ft CO, 
ti H i 0 A* f» * 6 . 

^^:u ; auu. cft^K^tiast^^mrjjitfst^-Lr. x 



(i E Jfi A It >* -C S « C ® tt ft T $ fllf , RJB«(CWA-r&i»tC 

etjrii-6«sfl4jaatfft»*?rft^ftfc:fi6ffL. a o fm ^ 55 

IC ^ ^ ife W r 7jt L . 4t a ^ fl- K ^ *i a*J M tt ft IS fl^ & B t Lt 

& m <n fig ft ft . tk se <t ft . & © a . ^ /u # v as & . liisuia, 9 
o is r w aj u f» h . * <?) ti *> tc ti m y> t a* s u ^ up n 1 rr 
Hi t ii o -/ii ft 5 -ti- 6 tz #> <n & < jii ^» ft ^ a o ^ Kttifiia ;n 
u ft s . iiN £ «r . flj de ft k 2 J* *- # ^ t » si l m 4 asc ^ a ^ 

-/ > - h ;U « *^ ^ & He fio B r/S K rr Ui $ * h S P i r a flft ^ ft f« a M 
IX ^ IN $3 tfi T ft U T V* i . J . An. Chen. SOc. 8 (12) : 2 72 1 
-2720(1 906) ;89(22) :55 55 -S559 & ^5559-5562(19671(1 

^S4J(c^K-C$tJ:a^te5-C'C<:<Tiit^^u. r ^ 5 + . 
ft?J, 53*, ^-ffiftlfl&yr'fllftT/l'SX^^, ffl £ tf 9 -f 



'1^5 1 £ «5 H ^ a K IC M 1*1 r <r> ft K a- tf 36 51 60 #i ^'ft? tz J: -> 
■1- Sr © L W 6 . C <0 i£ ii 7 ^ 7" 'J /H**AfRfl;K^*K h 

tz o r ia w s ft . tttffif s*/<ir- i- jt u a r & m ^ x o * 
s 5r ± & ii /jv »^ft6tv^fl^iirri-6. 

fiJttAX&T- A*' 7 -f 7 V JV B & i£ ft. £ *n "T -H ^ t S 
< =0: tt ft ff i f> ^ u . >h M ^ 5j? tfj 0 j£ Sr -j 5\ He ft SB * 
«" ft ^ ft O 7= & 4' B ft tft 1) 1 t 4- t» i -) C H- 4h fflt < t ^ ft *l if 

sk ^ ft ^ ft tc r * . w £ (f . ^ ^ -*f > ti 2s iid id he m tz a 
« uoo-c i T-5*mi c ^jg l t ti o . * 9 vai<j95ot: i -c , r 

■b P >- a tVSOO'C JTJ^LtVWj, Si(*.«^3R*^ft^ft 
««S#M#Stt7 7 y B fS ffifc ME tc & 53 ^ ffl BC <r> ilr 55 X li * 
ft J: f J fl£ v> ai ^ x- it £ i ^ ^ tc a . tt« Ti # f*: ft ^ ^ V 
ft <^ ft so is £ J: o ffi v*ai£tciStKWtc;ta;*LW$. w to iif w m 

*»*ncoftjR7^7-y/p«ttfi<owaffi7j-c-5aiaT&, & *s 

E^JiiSiiffJtofliHacJtoTEtjSfti. R ^ [£ 7) ti » a U < 

a i / 1 o ^ LOa t« .to fsi -c h z> . r ^ s 7j ti jt o fi? ^ l < a ^ 5a 

fl-Tiftfi'. 



- Jtt !B fit -C *i , iff W Kc # H a ? £ *C x -fc* ^ ( 3^ «c ) t 5. 
iV 9 : I CO 4c 3R : ^ V -t' V i£ ^ ft * « 900^ <n ffl & T* *J 1 30 # flf]') i 
.t».^e;^tfilli3tfi;ttJ:-)T7 -f 7* y /U & ft; & -f £ . 
Pi 3S 'fS ft £ lb tt J* * *f Ti =? CO CS *S m IS: ^ - X <0 it li V) 1 000 : 1 
Jt y * S 1* . S'i <0 Jg ft tB r li . jSafc&^tttt^fcO'-fc-i' 
( SS He > £ **; 9 : 1 M 5fi : ^ y -tf > fl£ £ «J fMVl I 0 OTC tf) fii Jffi ? ft 
1 *• ^ i'i 5 Jh CO tul * ! j 1 at».«ffjit'ffittHU w t J: 0 7 < 

y >) & z . & & itt it ^ - * <o & & ft <? iti *r ft * # 

fA * <0 it *i 1* 1 0 0 0 : 1 J: 0 -Jz 5 V » . ,1 05 # i£ eO */- 4 L Vi 3*£ffi ffi # 
T li . ^ 7f fi £ iff H <o ill g ft ^ 09 c jfi £ L « * tt ar - 
I't J: X f* f 6 . ;«ftUtttitf- h li if 4 u < u r tV s . 

t t A i . 

ft.m<r> •? 4 y ;Ki rat ^ -r * t tfc r & «; o*j t # & . m * 
co x ? . « at o ^ * m s *}"C« c pi fiv ti fid ac ? a * . m ar « 

i£C ft £5: y > - h^O'Cffiar/^ffffi L, c <o n r li X *) * m 

mte&i&-e&n>ttoxti&ftttoizm*>t>ti{>zh Ui. 3 t co 

J3lllBO*J»!3fJBIija5t>/> - HH: t h o t 65 it L fU . 
iit — id t ii JJ.l I'd ic ii 4 ft. h tai £1 , l!B *i 0 . a 39 0 . 3 4 8 y ^ - h 

- . M £ If ;K U r 5 l ; . ^ 'J x ^ f /I' . -1' 'J 1 - f -"K'J ^ 

e f ; . :r i J 7 x - i/ > . # y a /u * . y *} u 7 ^ l c < a 

i4^y({|IB»«7 h 'J ^t^tf. ff 4 L a * m t LT (i 
^5a'|-?- 4 *T 33 « «5 R 1/ » « ft tt ta B5 A> ^ ^ it i . 

fim*«w7hy?^ i± »i w d f* r ti as t« * y -7 - . M 

i li' t ; .7 7 fnu li ;K y v - *« « fig it «i . ffg ^. 5 ^ 

If * t ^ W He « t L t (i // 5 A « W . flic XT 7 * & IX fib 
<? > fi!c "5 * , J Pj ffiUa < b9S;^ifetfi:|l!|(0SJjfcttt557 

y. . ftuifffiit r/i'S-'VA. ^ ft r >r . a ft ^ 3K & cf a 

fL ^ /j( «S(f ^ a 5 . 

K5 W ^ ^ HJ t L t li . 7 ^ 5 - ^ A , v ^ * ^ A . JO . Jff . 
^ v y* A f V . ^^V. - ^ / , /\ "7 — 9 > , y< A , i£ 

tx c n ^, ^> & a t/ fl£ ^ ?t» * f if ^ n & . 
to — Pit lt. ^tfixa^M^^^^^ru-htc^jfiRn^ 

% 7 * f y $r 1 O tl ± IK 9 i f tt T ^ K t> X X (± T U - h 
«5«flB«ifl3aiSltSA-ffi*«A4. YA co ('Z M ffl £ LT . * J6 i?I 

i . C 8* JtSE ti tl2 5C ft =P W ft4 JOE T A 0 f# « . 
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/l' *3r ti X, tf) L Jt fcO 5 C -J- 3' % vv (i f r^J. 

w w j: 5r /is s 7 f r y » he w w tt s 12c aa ;s r 4 

ii- (i JS v » . L /j' U ^ & fi m i£y < ~S y ;u e a- t; ffi -a- ?i3 cr> s $ ti 

X 0 j< D vt » c ^ J3 ft L ^ ifMC tW L T ^ L tz ^ > 7 $ ^ 

^ Y' 31! 3 h 6 . 

A* '91 (J VA co ffii & X' ti . *H«fc:tt(*«i(7)tta«oa (Z* Jt; ^ c7) 

^ : j;j *y ^ 7 4 r y ^ ^ wi a- tc w i 3 & . it a> ^ 7 ^ y y ;u u 

^ r ft 4 . «■ 7 * 7* !/ ;U ii ft^ r .if -/ 1- L £XJ « 5: ^ n 
fl'J * i 5e v» w y/ 4 L ^ . w o J: ^ ^ ia » so 7 < 7' y /u t jr 

is 7r a; ti . ii5ifiocrfcsaoj^4tE'a-?rtt^fc3ffwiSv«s 

ttK3»*^"ft^-?iit S: . ?«> 850 *C ^ IZOOX: Offltt TilSfflt 

f.'.i iz h fc y j&- yj ^ ^ r v m 5 * & c t ^ =t ^ . «s a ur 

lit ^ - 7. T- CO K Jft 3- W ft 3- ttJ & a & # fi (0 Jt (i ^ ^ < t t 

^ i oo : i r ft & . w <?} m JO nix . k h ^ (= - <r> tu SJc o 

7 v 7 y /U . m x. l£ & A* Zl ^ tc (1 {J if L v ^ El U W V 4 X o =S: 
7 < 7- y ;u 5r ^ h z t V S i . 

* ft w ti 8'] co sa >s r ti . ^ m « r4 t u r ffi m s n * # ^ ^ t 

* O , r? ids O r t ^ * $ 7 ^ 7*yyp*»45r4ni^«jt:«ii,i. 
ieo«<otH&«lli«ft*«t U < li # ft # JK « # X l± *T M Jtr y -7 

*H5BfI^KK7-f7') J iUliife^ > UM-O^JRfniff&^-rSUi^ 

5jai:fci'Ttffi«ll«l5. C03?a:-T?l*j»(5ifftt*(qlJ:# 
*lfe^6Dffi*7^ 7-y * li 5£ r - , tt»r*JH«aMt»A»£iffiK 

^ tew 

^ -tf > (« a K ), Pe(M0,),.9H,0CB«kor Analyzed Crystal), 
FeSO. . 7!l,0(Baker Analyzed Granu'hffr)^ KSO.CBaker Analyzed 
Crrst al)R NallCOaCBaker Analyzed C r y s t a t ) (i i' h. i> J . T . 
Baker Coopany, Philltpsburg, }f ew .Jersey© Si S . C0CCP.S 
H)ii Air Products" and Chemicals, .Inc., AMentrovn. Penn- 



sy I van i a© SI <S . ronCC.P..^ 1/ v h ){i Mall igckrodt Inc., 
I.odk tfev Jerscy©93°. 3? AS ft\ T? 66 U * ti & (fi)* > * . 
Vycor^if y % £? ii Corn i ng Class forks. Corning * Ket York 

© ai a t? * * . 

Dav i son SMC -3 7 - 1 5 3 * SR A 7 A* 5 ^ ii spiil tt fi Y X 15A , 

Oegussa Aluainiua Oild Cti , & (E IS t 0 0 o ' /? , ¥ fl & 2 Q 0 
A , a 8H* '« ^ ? ffi AC 60?/*© 7 -7 >U 5 * T? * 5 . 

Cabot Sterling R 7 - 9 34 8« ffi ft * (± , S 'J^itt % £ St 9 9 . 5 % , 

aaow:5B*/i, ¥^ttffi?50A, nan* uib/n*© ? ? - 

* x r* 9 v ? -c A * . 

# tfr 

m ^ JH « tt g: ft (i £T Zeiss EK -lOUt ffl » fftK A * . 

jft at an % m 

SugimotoZfc (/ Mat i jevic, J. Colloid & Interfacial Scl. 
M:!!T(l98D)©A*ttT?7/*^ -f h }J ft ft * n || I . TU ? gt 

a a u g? j- * *i tr , t£snii7&~40QA©t5Ea-c* 

260 A C L S3 & 31 2 EI ) T * S C i A< *| 91 L fc . 
> * 5^> fifl j5E % L 2 . 0 stf © 0 . 1 0 I M_ F eSO ♦ * ft A L tc , zg £ ft 7 

* * >* t a G3 ill si L /= . iff*9oicoiih»iit»tir>urf>iifia 

455>Hn«WLA:. a 51 -£-4^ it t »>ittt?fl ft (quiescent d ( ges - 
i ion)* m fcfc L . (ft $ a 0t 4> ^ > h a - A- A< ^ ^ ± "C & ffi f>* 
105-C Ui^-jftO-C 90r U m L ). tfj ft &k$KD (i 2 b,1f fin * o 

5> « L , ± rflf * « 05 L , *»tt**a&ipSL/sliW*>;k 
t-f>*[Ir;5*i£JSttfc. *©ttft*2lHim±aoj5Ufc. fi & ± fi? 
© pin* &8.stft^ii. *tfB«Liti{lttf:7^rf 

%ffiM6:«itt6© wb 

Davison SUR-37 -1534 SRA7A-; ft 5fe © - «I * Vrcor^ff K 

lflftflfUlj©aii£«I*Aft, 7 ^ S * ?S ± K l# f£M* * ic + a 
U fit CO l . 6*© Pe(X0,)»* ft * 3s to L . fif K ft £ L 55 & A* ff lh 

* * T? 2 t fc . - n £ $ & L , fh « © tt £ Mtf 7 * tft ta 

5 0 or © 3? * -e Hfr (UJtfc/S L . 
%.JSBW7:Jtt WB 



?:f«HaB2-50O5)4-3 (8) 

Davison SMH-a7-l53.4 SRA7 * i ^J^ilJAL/;, n,0^ eo 
0. 8 IS© Fc(XO,) a * Jftff ti> ^ ic m m a 33.^ 4 ;« T L . 4.1^ 

ftfciiBfflru - h Jb -c? to. A l -c te * * . xo« ?g ^ f 

3£iSfe^|4:jfe^©i)3[ttj 

Davison S1IR-37 -1534 SBA7/U i ^* ft it; « — £(! Vycor®Wt- 

9oor©2»iftitiusoaffljtteRtyi. «5ttffifi=M**«si^4+> 
^©«ray + -Ki.9g7 7fffl»ffiAi,o,-&A*i/i. atiiufL 

A* ^ 0.8UO FeCHO.).© H t 0« » * fa JD1 -ai3 A * -?? ^ T L . 
0. 6«e A< ^ R 7? A , /s „ 3 ill / u - h >. 1? ffi ff- L 
* * OEM L . 

> t- v ^^fil^lB^ ) SrT?0.44?cr) 

Degussa Aluainiua Oxid C(|£ JS A I 203)* It ffi t . Or U IS * 

i5 -C» J) fflE 4? >■ * ffl , 6 . 06*© FeOO,) j . 911,0* 50>tf © *;> 
ip s u < * ^ *. U * » t fc . ?Sf ^ U 2 . 5 2 ? © S a (ICO, * ^ to 

t/c. i6ife* < wt±-r5t?siistw7/u^'>*saiiaaftiu/5. i ± 
fiK l fc Fe t o, •/ a- u is qn./S . 

Cabot Sterling R V-9 348£K^fc)^sr>~gi*A7-f I- Iff * © 

Vy co r®1? - h-C7A-^>iftT?llO0*C*Cll?miWnRL/i. C ti 

^7^^TTSiai 17 SS[ t . 4>T >f-©!fi^Si-tt0.25 

^ >foaifJj5t5l;t»ti3J*/riffAL/:, t5t ^ ft (£ c 2 

«fi©Fe,O a *^toL /; . 56 A< ±. 1* * i'ff^ypai L »S3iff*« 

fa) 

■^7 7,|ft««!4riPi9L/:. y-4r*a^UVy c or W 7 ^ 

J > % T t? 50 0 r 1? 1 A.? 03 to tft L . 
?g ^ W 8 8© W g 

4-< > ^ © IB ^ S r+> T- 0. 4 87 6?© jft fSCabot Sterling R V- 
9348tfe^ft^*it£r£ L2.0m$©0.SiM F e ( JfO, to L fc, 

3fe «5 j6< » ih 1* * t * » J!l L - **0H#L/c. 
«ttW9:ttMt9©ggaj 

Cabot Sterling R V-9348©|»j|c*rj:fiilLT:^U^.h*JK.ii!iL 
0 . I 2 9 © ^ U v K^4Y>^©!Q^^cfi?altEtC?ltt[W72: 
f^l U L r ) rr L < 33 3« L rz 0 . 0 5 aS © F e ,0, */ A, * ifi to L tz . S 
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n m w i o : & i o © « « ^ 

> ffl^^cti-t7^Sl^^9001C7?2^ Ofl tftr^ L/c Davison 
SSR-3 7 - 1 534 SRA7/U$*0.J3j£ttffiL(Kffiffl74imi»UL-) 
flf L < KJ W L 2.'0a« © FoiO,-/ A^* ffi to L A: . S £ £fc ft L , M- 

7 < y 'j ju ^ ijg at a 

W 1 1 - 23 

3 Jfe M 11 2 3 (i 7 * 7*'jA/&fiJc3?jKlcC8*4. -Silicas 
W=RV*Sffi«)Stt-e*5. Wr u & 3? A< ft if , i 4 ~f 'J fuf 

-tf > t? * 0 . Cf Ar«D *» £ (± J00rf/a , CO/H. 

© # 6- I* COli 300 «« 7? H.li lOOrf flj ifc A< # 9 • \0> )kr/ 
C,n.XliD./C.II.OJ86li20t©^ > -tf V U jffi f ArX tt H , (i 30 0 
«tf/»tf*4. Ri&B*7/U:7>T?:»L»ftLrg£fti*J)i£ 
* ^ i: » « L "C v fc . SS»07o h a^lj^t-c^i, c 

© 7* o h 3//^ssifeWii.issc/28(cMfc»i£i-*. 
;k * m <o # a -c ot ffl t /i » a * fl"e « u J: o r *ic # & * 
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tl-tr-7 ; 5 ? - h lc IF L *: • * - h£SS©Tfift*Pf^flr>n' 
^ f- fl5 Vyeor^Sf © 4> * I- ffi S L /£ . 7A/^>ct£TTt5J>(lfl^3J 

It * * y ^ (9 : I: K (t L /i . C © fil fiE «J * SO^PJJ 

»f(t**jll*l?ihL7^J>«ffll!ILKi6B*Siat tjit/ft 
L . * - h Iff A* $ D & L - hA'&$a©ft%4>jffi&JK-? 
. :©i3f**iilf Si: J; itx; /» - ^U^lft* lO/iou- 

£ © tt tt? A<50~ ISOA©**Wffitwi*A**tTl»fc(» 3 H). 
(b) %J»WlS 

^fi&W2-c?J5fiL^««E j t't7 i v ^ 4f - h * -c » IR * it fc . 
- h tJittWinJttfl! LfcOt RCfliaiPrtOl-l' > Vycor^ 

© m A ft * . 

*F©iaBC*Sia^45ooric±ff * e £ ft t 5 0 0 *c *c 6 0 a fig & 

# L . S(ta5*r^rfVTil>tffliRL/i. * # T *C 1 5 # 

ia*SLTfiSt*SOOlCA^9 0fllCI=±^* * * X? oSt T 9 0 0 "C 



100-4 50 A © £ tt © 7 -< 7* ^ ^< 521S i ft C3S 4 EI). 
CO % & g*) 28 

•if - K ISWll*CiCfflLA:©t|Rll;iaa^rt©l-< v * © i 
*p©&flt£lS0M*B LTafl*»4Sfl0ti:i»* it ffl ft T . 

0Uc**TT2o»iH!*£LTfl6t*5Qor*£mrfc±ff*tf 
c©**aT-c9floruso»!fflffiWLfc, u * * » T -e 

L h. T J > T ^ & & K ft & L n 1& M li<0 ¥ m V <t' > 7 Jl> * 
3Q~ 300A©£#©7 4 7*';/UA<WB*nfc(3TP5GB). 
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